The poor suturing qualities of the cesophagus and the apparent impossibility of restoring intrathoracic continuiity gave rise to every conceivable variety of antethoracic oesophagoplasty being tried. Now, as a result of improvements in thoracic surgery, in anaesthesia and in chemotherapy, a more merciful and more direct approach to these cases has arisen, making resection and immediate restoration of continuity a possibility in nearly all the early wsophageal and upper gastric neoplasms.
The abdominal approach. A purely abdominal resection, or total gastrectomy, is a suitable operation where the upper limits of a gastric tumour just encroach on the lower limits of the cardia. We are considering, however, the tumour which starts in the region of the cardia and has oesophageal as well as gastric extension. While a palliative excision of the hopeless case may be justifiable bv a purely abdominal approach, if curative surgery is aimed at, the abdominal approach will be found insufficient in such cases, for the tumour mass gets in the way of cesophageal anastomosis. The oesophagus seems to be shortened and made rigid by growth and one will generally find, if the cardia is really involved, that the transection is through or lamentably near the edge of the growth. I have never performed oesophagectomy without some attempt at immediate reconstruction of the oesophagus. Earlier on I erroneously formed the opinion that where possible thoracotomy should be avoided and antethoracic anastomosis favoured in the poor risk case. Therefore I will first describe my experiences with extrathoracic anastomosis. Extrathoracic aniastomosis.-Three resectable adenocarcinomas of the cardia were treated on similar lines. In each case a mid-epigastric incision was made, and the part of the stomach involved mobilized. Next the oesophageal hiatus was enlarged by an anterior incision in the diaphragm, exposing the base of the pericardium. Into the opening the whole hand couild be placed behind the heart, and the lower cesophagus freed under vision. The middle cesophagus was freed blindly and another incision in the left suprasternal notch enabled the upper crsophagus to be mobilized, the hand in the posterior mediastinum doing most of the work. Under vision the oesophagus was divided well above the growth and the cardia and affected part of the stomach and glands removed, the rest of the cesophagus being pulled out of the neck. It was then pulled under the skin of the chest wall.
The first case so treated was a man aged 73. The pyloric antrum only was preserved, as the growth involved half the stomach, -and the pyloric antrum was pulled under the skin of the chest wall and anastomosed to the cut end of the cesophagus. The intention was to enable the patient to feed for a few days and when the cesophagus sloughed to do a dermatoplasty after the method of Rovsing. Post-operatively a left tension pneumothorax was treated by needling and pulmonary cedema on the second day was treated by postural drainage. After that he ate and drank and seemed well. On the eleventh day the cesophagus was exposed and the sloughing part removed. A rubber tube was stitched into the pyloric antrum. Unfortunately the latter was an awkward shape and leaked badly, so that it was difficult to feed him. Eventually he went downhill and died at the end of a month.
MAY-SURG. 1 The second was a man aged 71, with a carcinoma of the cardia and 2 cm. of the oesophagus. Less stomach had to be resected here and so a tube of greater curve of the stomach, after the method of Rutkowski. was made. This time much less cesophagus was retained, and sutured to the tube of greater curvature. The patient stood the operation well, but the anastomosis began to leak in five days and was resutured. He died on the fifteenth day from cellulitis of the chest wall. The third case was a very atheromatous man of 66. The stomach was severely involved in the growth as well as cesophagus. and a total gastrectomy and splenectomy had to be done. This time the jejunum was widely molbilized after the method of Roux and Yudin and the cesophagus anastomosed to jejunum. Again it was obvious that the cesophagus would slough, for in view of the atheroma it was only possible to bring the jejunum up to mid-sternal level. Therefore the lower cesophagus and anastomosis were left above the skin level with the intention of enclosing it in skin shortly after. The patient withstood the operation well and was taking diet well on the day after operation. On the second post-operative day, the skin of the chest wall was mobilized to form a skin tube round the exposed cesophagus. He died on the fourth post-operative day of pulmonary cedema.
Four cases of antethoracic cesophagoplasty performed after resection of squamouscelled tumours of the lower cesophagus were briefly: exposure of the growth by right or left thoracotomv, removal, and then pulling the upper cesophageal stump out of an incision in the left suprasternal notch. After closing the chest the abdomen was opened and the stomach completely mobilized, and drawn out of the abdomen and then brought under the skin of the chest wall to meet the cesophagus. This type of anastomosis has been successful in a case of Hermon Taylor's and was originally suggested by Kirschner for innocent stricture of the cesophagus.
In the first case, a man of 63, I made the mistake of not resecting the tumour before pulling the upper cesophageal stump out of the neck, and so he developed a postoperative mediastinal emphysenma and died within twenty-four hours. In this case an attempt to make the cesophageal ends meet failed and so the cardia was left as a gastrostomy opening. In the second case, a man of 68, the cardia was removed with the growth and a satisfactory anastomosis was -made between the oesophagus and fundus of stomach. This patient died on the third post-operative day, autopsy showing severe pulmonary oedema and purulent bronchitis.
The third case, a man aged-50, had a very extensive growth, both pleural cavities being opened, and he died of pulmonary cedema on the second day.
The fourth case, a fragile and wasted woman of 64, had a similar procedure and did well at first. However, the suture line leaked on the eleventhday and was resutured. This recurred on the nineteenth day. At the end of a month a local dermatoplasty was done. She eventually died at the end of nine weeks of exhaustion from repeated leaks.
These cases demonstrated that while they are radical and the aged patient in most cases easily withstood the surgical shock, he could not withstand the exhaustion following rpeated leaks from the subcutaneous anastomosis.
Intrathoracic antastomosis.-The eight cases of intrathoracic reconstruction were as follows:
Adenocarcinoma of the cardia:
The first was admitted in December 1943. A laparotomy wat done, and carcinoma involving the upper quarter of the stomach and coronary glands was found with a small metastasis in the liver. In view of his comparative youth (48) the operation was continued, the stomach being freed and divided below the growth. Next the left chest was opened, the diaphragm opened and after resection of the lower third of the cesophagus and upper quarter of stomach, an cesophago-gastric anastomosis was made. He made a good recovery interrupted by a mild pleural infection. He went back to work for several months but died of, metastases eleven months later.
The next, a man of 65, with congenital choreo-athetosis, was found to have a neoplasm fairly localized to the cardia and lower cesophagus. His growth was exposed by removal of the 8th left rib and parts of the 5th, 6th and 7th, and after division of the diaphragm the growth was mobilized. The lower half of the cesophagus, cardiac end of stomach and spleen were removed, and cesophagus united to gastric stump. He made an excellent recovery and still swallows well nine months after the operation. However, the growth was extensive, with metastases in three lymph glands, and he has now developed a small umbilical metastasis.
The third case was a man aged 72, with a similar tumour. A similar left major thoracotomy exposed the growth. Unfortunately, the tumour was found, to be infiltrating the cesophageal hiatus in the diaphragm and so an extensive -peration was necessary, with removal of the upper quarter of stomach and glands, lower third of cesophagus, spleen and ring of diaphragm. Post-operative purulent bronchitis and pulmonary aedema were treated by postural drainage. He improved, but suddenly died on the eleventh day, from pulmonary embolus.
The fourth case, an obese man of 65, had a similar tumour of the cardia, but there was also a large hiatal hernia, and it appeared that the growth had originated in, or had caused, a sihort cesophagus. A similar operation was performed but he developed pneumonia and died on the fifth day.
The fifth case was interesting in that there was very extensive gastric and cesophageal growth in a patient aged 68 necessitating total gastrectomy and splenectomy. The upper jejunum was divided and m;obilized after the method of Roux and Yudin, and the proximal end implanted lower down in the jejunum. The jejunum was passed through the transverse mesocolon and the abdomen closed. The left chest was then opened and the cesophagus further mobilized. and then the stomach, spleen and lower cesophagus were pulled out of the chest and removed. An anastomosis was made between the cesophageal stump and the jejunal end, and the chl.st closed with drainage ( fig. 1 ). He made an excellent recovery and before discharge was able to take a three course meal with a glass of stout, was keen on his meals and found brandy gave him a pleasant epigastric glow! Squamous-celled nesophageal carcinomas:
The first was an atheromatous and somewhat bronchitic man of 75, who had a squamouscelled carcinoma at the junction of the middle and lower ce-soph-agus proved by cesophagoscopy. The tumour was approached by a left-sided thoracotomy. He-had an advanced tumour adherent to the lung margin and with enlarged glands. A most fortunate circumstance was that he had such an extreme degree of tortuosity of the aorta resulting from atheroma that the growth had lost any relationship to the aorta, making removal easier. The growth was removed, together with glands, adjac-ent pl-eura and a small fragment of lung tissue. The stomach was mobilized, brought through the diaphragm and anastomosed to the oesophageal stump. This patient made an excellent recovery, t-interrupted by a short period of cardiac insufficiencyv, but was up, about and eating well at the' time of his discharge. I believe this pati-ent is th-e oldest to have survived this type~of operation (75)-a fact which is of importance in a disease which is especially one of old age.
The next patient, a female aged 67, with paralysis agitans, was diagnosed radiologically as carcinoma of the lower cesophagus: operation was on the same lines as the last patient and -she made an excellent reco'very and was discharged well. Section, however, showed the -stenosis to be due to scarring of a peptic ulcer, but I have included it as it presents a similar technical problem.
The last carcinoma of the lower oesophagus in this series was just above the junction of the middle and lower thirds, and I already felt with these in this po,sition that th-ere was some difficulty in making a section really well above the tumour, if the anastomosis was to be made under the aortic arch. One could, of course, transfer the upper stu.mp above the arch, and make a high anastomosi-s lateral to the aorta, but then one finds that, at the beginning of the operation, one is, working in difficulty in the lower part cf the wound, and the rest of the operation one is working in difficulty in the highest part of the wound. Now in June 1945 I had a. patient with a high carcinoma of the cesophagus in whom I first opened the abdomren and freed the stomach al-ong both curvatures, leaving the right gastric and right gastr-o-epiploic arches intact. Next I widely opened the diaphragm by cutting forwards from th.e oeso-phageai hiatus to expose the base of the pericardiuim and then largely under vision miobilized thc lower quarter of the cesophagus.
Next I opened the right chest high up by excising the 5th rib. The growth was inoperable but it was a simple matter by traction on the cesophagus to pull the stomach into the right chest and make a short circuit between fundus and higher cesophagus. I decided to use a .similar method on this patient, a rather alcoholic man aged 69, whose growth was at 35 cm. from the incisors. The stomach and lowest cesophagus were freed abdominally, and the diaphragm oipened. Next I performed a right thoracotomy removing the 6th rib and the azygos vein was tied and divided. The growth was very widely removed, and the stomach easily pulled up and its fundus anastomosed to the oesophageal stump ( fig. 2 ). X-ray shows a high anastomosis. This patient made an excellent recovery interrupted by a tran.sfusion jaundice, but was discharged eating and feeling well. Mr. Ivor Lewis described a similar but two-staged method in a recent Hunterian Lecture and had a success by it before my first case. However, to one who. does not claim t-o be primarily a thoracic surgeon I think mobilization of the lower oe~sophagus and division of the diaphiagm through the abdomen is easier than the ingenious transthoracic method favoured by Mr. Lewis, andit seems that the patients will tolerate a one-stage procedure.
Resectiont of the Cardia and Lower UFsophagus
(1) Anitethoracic anastomoses.-7 cases, average age 65: 3 survived two to nine weeks. None left hospital.
(2) Inztrathoracic anastomnoses.-8 cases, average age 66: 6 left hospital wvell.
(3) A bdominial resectionis-Mostly palliative-13.
As regards feeding these patients pre-operatively none had a gastrostomy or jejunostomy, bLut all were given as muich fluid protein by mouth as they could take, and in addition had intravenous plasma and saline daily.
The anaesthesia in each case was a posterior intercostal block on the side of the thoracotomy, and abdominal field block oih the other side if the abdomen was to be opened, and each was given cyclopropane through an inti'atracheal tube with an inflatable cuff, by Dr. P. Peterson.
No patient had either a temporary or p-ermanent interruption of the phrenic nerve. Post-operatively the most troublesome complication was pulmonary oedema, which usually arose about the second day and was often accompanied by cardiac irregularity and bronchitils. The t'reatment w-e found most satisfactory was postural drainage and postural couighing, the bed being placed in the Trendelenburg position several times a day. CONCLUSIONS It is obViOuS from my results that I must favour intrathoracic anastomoses.
Final ly, I would like to point out several advantages which one may gain from a preliminary laparotomy, except in the very localized and very low cesophageal tumour.
(1) Greater ease in freeing the stomach and a better dissection of the subdiaphragmatic and coronary lymph glands, and of the lesser omentum.
(2) Greater facility in mobilizing the jejunum in the rare cases where a loop of jejunum is too short to reach the esophagus.
(3) Greater ease in closing the duodenum in cases where the whole stomach has to be removed.
(4) The ability, after dividing the diaphragm from below, to insert the hand in the posterior mediastinum and to palpate the growth, and possibly avoid a fruitless thoracotomy. In one case by this means I was able to ascertain with certainty that an oesophageal neoiplasm was invading the bifurcation of the trachea.
(5) The ability to make a higher resection and anastomosis very comfortably by combining abdominal mobilization of the stomach and lower cesophagus with a high right thoracotomy.
Mr. P. R. Allison: Carcinoma involving the cardia may be of gastric or aesophageal origin, and it is often impossible to distinguish these on clinical and radiological evidence only. From the point of view of surgical treatmenit they are one problem, though differences in extent of involvement of stomach or cesophagus may need corresponding modifications of procedure. All these growths are hopeless when attacked from the abdomen, but the approach through the left pleural sac, wvith splitting of the diaphragm, has offered a good hope of palliation and some chance of radical treatiiment. The work is still young and includes much which might be called experimental so that the figures quoted must not be accepted as indicating all that can be offered to these patients. Progress is being made in technical details from one patient to the next, and many years must elapse before the results of these can be gauged. As in all forms of cancer the urgent call is for earlier diagnosis, and it is one of the purposes of this paper to indicate some of the ways in which this could be achieved.
Out of 100 patients suffering from malignant obstruction in the region of the cardia, 41 were found to have squamous carcinoma, 53 adenocarcinoma, 4 undetermined, 1 reticulum-cell sarcoma, and 1 Hodgkin's sarcoma. Both cesophageal and gastric growths were more common in males than in females, and the ages varied from 30 years to 77 years (Table I ). 
DIAGNOSIS
The commonest symptom of which patients complain is dysphagia, and one of the main causes of delay in treatment is the astonishing pertinacity with which they carry on before seeking advice. In this series the average duration of dysphagia after which the patients were first seen was five months and this was the same for the cesophageal as for the gastric growths. The longest time was two and a half years. The longest time-lapses were found in those whose investigation had been incomplete or faulty and whose symptoms had been partially relieved by the passage of bougies or Hurst's mercury tube.
This latter instrument, which has been so useful in its day, should now be ejected from our armamentarium, as its place in the treatment of cardiospasm should be taken by Negus' hydrostatic dila.or, and its use in other conditions is both illogical and harmfuil. Dysphagia may sometimes be intermittent due to the sloughing away of masses of growth or to the alternate impaction and dislodgement of unchewed solid food. There is no relation between the length of history or rate of progress of dysphagia on the one hand, and the extent of growth or degree of malignancy on the other. Emphasis should be laid on this point when the question of sulitability of a patient for operation is being considered. In one case where the growth attained huge dimensions, there was no history of dysphagia at all but only fcul eructations. It is true in the main, however, that a growth starting in the abdominal osophagus or in the stomach close to the cardia is more likely to give rise to dysphagia as a first symptom than those further away. A carcinoma in the body of the stomach may cause loss of appetite, loss of vigour and aso.emia for some time before it reaches the cardia and produces dysphagia.
Pain is variable in its incidence, type anc degree. It is often absent altogether even in hopeless cases. Epigastric discomfort or pain behind the lower end of the sternum on swallowing may occur in gastric or wsophageal lesions respectively, and the latter may come on after the act of swallowing saliva, without food being taken. It is sometimes diffiCult to decide when a patient has real pain and wvher he suffers intense annoyance and inconvenience from the impaction of food in the stricture. Severe pain, especially when it radiates into the back, is of evil significance and usually indicates fixation of the growth. This does not necessarily mean that it is irremovable, for involvement of the pancreas can be overcome by the resection of the body or tail of this organ. Sometimes, however, pain in the back would appear to, be caused by fixed malignant glands around the coeliac axis. In 2 patients the first symptom was a soreness of the right side of the neck. It is not possible to do more than guess at the explanation of this. Other symptoms that have been noted are heartburn, belching, sometimes with the bringing p p Ot foLu-smelling wvind, anorexia, hiccough, ha-matensesis and loss of weight. Loss of weight iS purposely put last on the list, not because of its infrequent occurrence, but because the emphasis s sually placed on this symptom is a potent cause of late recognition of cancer. Hiccough is a relatively rare symptom but it is interesting to note its occurrence in this series. It was complained of in 6 cases. All of these had squaMOuS growths. It was the first symptom in all 6, and the growth was found on cesophagoscopy at 40 to 41 cm. from the alveolar margin in 4, and at 37 cm. in 2.
Physical examination often fails to further the diagnosis and should reveal nothing in the operable case. A tumMOr in the epigastrium suggests an advanced lesion, while a gland in the neck or mass in the rectum banishes all hope.
The radiography of lesionis at the cardia calls for the greatest care, skill and experience if anything but an advanced growth is to be detected. The carefUl study of the movements, and the MLucosal patterns of the cesophagus and stomach in the upright, prone, suipine and Trendelenbuirg positions is necessary. A review of the X-ray appearances of the present series carried out with Dr. A. S. Johnstone, shows that malignant lesions in the lower oesophagus and ppper part of the stomach fall into more or less well-defined groups:
A. Growths Conifinied to the (Esophaguts.
In these a small length of normal oesophageal mucosa can usually be demonstrated below.the growth. They may be subdivided into:-(1) Local ulcer.
(2) Massive tumour: (a) in the lumen and pedunculated; (b) in the lumen and sessile;
(c) centrifugal growth with large soft tissue shadow. (3) Intermediate group, with new tissue formation and ulceration keeping pace.
(4) Extensive superficial ulceration.
B. Growths Occuirrinig at the Gastro-wsophageal Jiunctiol. These may be cesophageal or gastric in origin, and it is not possible to tell the one from the other by X-ray examination.
C. Growths Obvioutsly Arising in the Stomach. These may be classified into:
(1) Those giving a picture very like cardiospa,sm.
(2) Those showing a horizontal deformity of the abdominal cesophagus.
(3) Massive carcinoma of the body of the stomach extending up to the cardia. (4) Carcinoma of a herniated gastric fundus.
The local ulcer may be missed unless the mucosal pattern is careftully studied; it is most amenable to surgical removal. The massive tumour is not likely to be overlooked. Its recognition as a separate type is useful inasmuch as it may be easily resected in spite of its forbidding appearance. In the pedunculated varietv the lumen is seen to be on olne side of the mass whereas in the other two the barium passes down the middle of the tumour. The cesophagus which showsextensive superficial ulceration is of pathological interest because it is notuncoinmnon to finid islandsofulcerated neoplasm separated from one another by areas of uinaffecte(i or leuLkoplakic mucous membrane. The growths of the stomach which most often caulse difficulty in diagnosis are those at the cardia which infiltrate mainly beneath the mucouLs membrane, and give rise to a picture very like cardiospasm or produce a horizontal deformity of the abdominal cesophagus. These patients are too often treated either by the physiciani or the endoscopist by repeated blind or cesophagoscopic dilatation. The development of a gastric cancer in the fundus of the stomach which has herniated into the mediastinum has been noted in 5 cases. This may cause difficulty in diagnosis unless the hernia is carefully sought in the Trendelenburg position.
It is worth noting that no case of a small aninular malignant stricture at the lower end of the cesophagus has been observed in this series.
The differential diagnosis is mainly to be made from cardiospasm, peptic ulcer of the cesophagius, which has been found fifty times during this period of study, simple tumour, simple stricture and "cork-screw cesophagus". The ultimate differentiation should depend on cesophagoscopic appearances and, if necessary, biopsy. There seems to be no record yet of a simple peptic ulcer of the oesophagus undergoing malignant change.
A final diagnosis of the cause of dysphagia should not be made in any but the most decrepit without an endoscopic examination. The cesophagus above a malignant stricture may or may not be dilated, but if dilatation is present it is never extreme. Fluid and food retention may be noted, and the mucous membrane shows a corresponding amount of chronic inflammation. This last is most marked just above the stricture but it is hardly ever the angry change which may be seen in the acid digestion of a case of simple peptic ulcer. The site of obstruction may be smooth and funnel-shaped where the growth has extended mainly in and outside the wall, or masses of neoplasm may be seen in the lumen. A careful note should be made of the smell. Sometimes ulceration is associated with a mixed infection which produces a most offensive odour and in these cases the greatest care must be exercised to avoid contamination of the mediastinum at operation. If the growth starts in the stomach and has not invaded the orsophageal mucosa, a hardness or rigidity or deformity may be noted at the lower end. The instrument, which normally passes easily into the stomach, meets an obstruction and the cardia fails to relax. If a bougie is passed gently into the stomach at this stage the stenosis, can be appreciated by the hand. A rigidity and fine roughness is transmitted, and felt to be quite unlike the soft grip sometimes experienced in cardiospasm. It may be possible to confirm the diagnosis by biopsy even when the growth itself cannot be seen PATHOLOGY The primary growth, whether it be in the oesophagus or stomach, may extend mainly into the lumen of the organ. In this case a polypoidal mass occurs which may attain large proportions before giving rise to many symptoms. Such tumours are more likely to be found in the oesophagus than in the stomach, for in the latter position peptic digestion with sloughing of the mass usually occurs. The spread within the wall may take place in the submucous, muscular or surrounding tissues. It is not uncommon in the oesophagus to find islands of growth separated from the main mass by normal mucosa. It is important to determine this when the patient is cesophagoscoped so that imipalpalble growth is not left behind at operation. In some of the cases examined there has been a notable spread of growth within the muscular tissue of both stomach and cesophagus. In one gastric growth nerves were found containing tubular extensions of malignant cells. When the growth extends beyond the cesophagus it invades the mediastinal tissues, pleura and lung. Perforation into the lung with gangrene and a spreading bronchopneumonia is one of the accidents whi,ch may cause death in these patients. At the cardia or in the body of the stomach a direct spread may occur either to the left lobe of the liver or the body of the pancreas. Spread to lymphatic glands may occur early or late depending on the type of tumour. An appreciation of the lymphatic paths is essential if a radical operation is bto be employed. Those in the stomach have been worked out by Jamieson and Dobson (1907), and it is on their work that the following description is based.
The lymphatics of the upper half of the stomach pass mainly along the left gastric vessels through or past various gland stations to the alands around the ceeliac axis. Some vessels, particularly from that area where the blood drainage is through the vasa brevia, pass in the gastrosplenic omentum or over the top of the lesser sac of peritoneum into the pancreatico-lienal glands. The greater curvature area drains along the right gastro-epiploic vessels to the subpyloric glands, but this region is only of importance where the growth is so extensive as to need a total gastrectomy. In addition to these three main catchment areas there is a lymphatic pathway from the cardia through the cesophageal hiatus of the diaphragm ulpwards to the glands in the posterior mediastinum. Vessels may by-pass their immediate gland stations and drain into other glands some distance away and, in the post-mortem room, a specimen has been seen where a growth at the cardia was associated with a lonely metastasis in a gland on the right side of the cesophagus at the level of the vena azygos major where this vessel enters the superior vena cava.
The lymphatics of the lower cesophagus drain mainly into the para-cardiac and superior gastric glands, communicating freely at the cardia with the gastric lymphatics but some pass upwards in the posterior mediastinum to the tracheobronchial groups of glands.
TREATMENT
The treatment of this group of cases has been varied according to the general state of the patient, the local condition of the growth and our own experience. 33 of these patients were so ill or so advanced in disease that no treatment other than simple medical care could be offered to them. The hindrance to active measures was not usually age, but the extent of the growth when first seen, the presence of clinically evident secondary deposits, advanced cardiovascular degeneration and concomitant disease in other organs. Of the 67 patients for whom something was attempted, a Souttar's tube was inserted in 14, and radiotherapy given with or without radon in 7. Thhe low proportion treated by radiotherapy has depended upon a number of faictors one of which has 'been the shortage of plant, staff and bed accommodation during the war years.
No deductions can be drawn from these patients other than that temporary relief from obstruction has been achieved and that it has often seemed worth while. Some oiperative procedure was attempted on 49 patients. In 11 of these a thoracotomy or laparotomy was done only to find the condition hopeless. In 4 a jejunostomy was done in preparation for a further attack which never materialized. In the early years an attempt was made to obtain relief from obstruction by making a cervical oesophagostomy and connecting this by a rubber tube to a jejunostomy. This was done for 3 patients and then abandoned. At thLs time also 1 patient was treated by total gastrectomy by the aibdominal route, and survived three months. The remaining 30 patients were subjected to a major transthoracic operation, of which 9 were oesophagectomies or esophago-gastrectomies with a view to extrathoracic reconstruction, 14 cesophago-gastrectomies with mediastinal anastomosis, 2 resections of the whole stomach and lower oesophagus with mediastinal anastomosis between cesophagus and jejunum, and 5 palliative cesophago-enterostomies without resection of growth.
This means that 75 patients in the series were hopeless from the point of view of excision when first seen. The figure is actually worse than this because, of those resected, some were done with the knowledge that the operation could not be considered anything but palliative. The results of surgery cannot be judged on the number of five-year survivals. Obstruction at the cardia causes such discomfort and distress that its relief, even for a few months, is worth achieving, and when a patient has been subjected to a major operation he is entitled to expect some benefit. Nevertheless the aim should be to perform a radical operation where possiible, and it is therefore worth while to consider a basis for this which will stand the test of anatomy and physiology and what is known of the pathology of these tumours. The object is in the first place to remove the primary tumour with its area of lymphatic drainage, and secondly to restore continuity of the digestive tract.
It would appear that a radical operation for a growth at the cardia requires the removal of the lower segment of the cesophagus, the fundus and most of the lesser curvature of the stomach, the gastro-hepatic omentum as close to the liver as possible, the left gastric vessels with associated lymphatic glands right back to the coeliac axis, the body and tail of the pancreas and therefore of necessitv the splenic vessels and spleen, and as much cellular tissue around the cesophagus as possible at least as far as and including the gland at the level of the inferior pulmonary vein. This formidable undertaking has been the basis of the attack on these tumours during the last few years, and although discretion has been used in its application to particular cases, it seems that a truly radical operation is no worse tolerated than half-measures, by both surgeon and patient alike. A high mortality is more likely to be caused by technical errors involving soiling of the mediastinum or leakage of the anastomosis, than by the slightly increased time and shock involved in the careful dissection of the lymphatic bed.
In the first 9 patients operaled uipon the growths were excised with a view to an external plastic operation being performed later. All these patients are dead. 3 died from infection following operation, 1 from uraemia eight weeks after operation, 4 from secondary deposits within twelve months and 1 from cardiac failure four years after excision of the growth. A post-mortem examination was obtained in the case of this last patient, and no secondary deposits were present. A plastic operation by skin tuibe was completed in only 2 cases, 1 of which was the patient who survived and swallowed through her new cesophagus for four years. She was previously shown to this Society.! The other died from secondary deposits after twelve months and at autopsy a typical peptic ulcer was found at the junction of skin tube and stomach.
In 14 patients resection with mediastinal anastomosis was carried out, and in one of these the anastomosis had to be performed above the aortic arch on account of the extension of the growth up the cesophagus. Of these, 6 died as a result of the operation, 1 from a leaking anastomosis, 1 from shock, and in this patient malignant glands had to be left around the aorta, 2 from sepsis in mediastinum and pleura, 1 from a fistula at the anastomosis which developed ten days after operation, and 1, the patient in whom the anastomosis was performed above the aorta, from torsion of the stomach and cesophagus on their long axis, causing complete obstruction of the cesophagus. Of the 8 who survived, 3 have already died with secondary deposits, at intervals of nine months, twelve months and fifteen months. The cause of death in the last patient was chronic nephritis but at autopsy small secondary deposits were found in the liver and paraaortic lymph glands. One of these patients developed a peptic ulcer at the anastomosis which responded to dilatation through the cesophagoscope followed by medical measures.
There are, therefore, 5 patients still alive and their operations were one, three, three, seven and twenty-four months ago.
Resection of the whole of the stomach and the lower end of the cesophagrus was done in 2 patients but in 1 of these the lesion turned out to be a Hodgkin's sarcoma. Both survived the operation, but the one with a very extensive carcinoma died at home three months later. The other is still alive five months after operation but has a mass in the abdomen for which he is receiving X-ray therapy. In this latter case the anastomosis was performed between the cesophagus and a length of intestine mobilized on an elongated mesentery after the method of Roux and recently revived by Yudin. The ability to mobilize such a loop from a thoracic approach raised the possibility of side-tracking irremovable growths and so relieving obstruction. It was urgently necessary to be able to do this in certain cases of peptic ulcer of the cesophagus with almost complete stenosis, and so the method was tried in a few of these advanced growths. In the first case the cesophagus was transected, the stomach end being closed, and the patient died from leakage of the malignant stump. In the next cases the cesophagus was left in continuity and a side-to-side anastomosis performed with the intestine. The first 2 survived and the second 2 both died from infection. Of those who survived, one lived five months in comfort and the other is still alive and standing his turn at the club seven months after operation.
'Proc. R. Soc. Med., 194:3, 36, 14:3. TECHNIQUE Pre-operative.--Where possible a good miixed diet is given. When dysphagia is present a high-calorie fluid diet is prescribed, and solids are avoided in order to p'revent obstructioll and minimize cesophageal irritation above the growvth. In this way the fluid content of the body is restored. The blood-count is broLught LIp to normal bv transfusion. During the short period of investigation and preparation smoking is prohibited and breathing exercises given to mobilize the chest. Oral infection has been vigorously treated, but it has not been considered necessary to remove teeth as a routine.
Anzxsthesia.-After preliminarv morphia anid scopolamine, sodium pentothal is given into the blood drip. The oesophagoscope is passed and all fluid aspirated. The lower (esophagus is sprayed with penicillin powder and a "Tampax" pack is left in the cesophagus just below the cricoid. Silk thread attached to this is left hanging out of the mouth. Between 9 and 14 c.c. light nupercaine are injected intrathecallv when the patient is in position on the right side. The lungs are kept at the reqtiired degree of inflation by oxygen given through a face-piece and pharvngeal tube, and unconsciousness is then maintained bv nitrous oxide or sodium pentothal as the situation warrants.
Operation.-The approach now used is through the left pleural space after resection of the whole of the 9th rib and cartilage and the posterior end of the 8th. The left phrenic nerve is crushed and local anasthetic injected into the mediastinum around the cesophagus. The left dome of the diaphragm is split and the extent of the lesion ascertained. The cesophagus above the growth is first mobilized and a fully curved anastomosis clamp applied so that septic fluid cannot escape up the (rsophagus from an infected ulcer during the manipulation of the stomach. An effort is made to free the whole area to be removed before the gut is cut, but this has sometimes been impracticable. The stomach is divided and closed first. A second clamp is then applied to the oesophagus above the first, and this is divided after a swvab has been placed in the mediastinum behind it. The anastomosis is made between the lower end of the oesophaguLs and the anterior surface of the stomach. The stomach is then drawvn up in front so that the suture line is sunk in a peritoneal cuff. Catgut seems to be qulite suitable for the anastomosis but more emphasis must be placed on accuracy of apposition than on materials used. If omentum is available it is wrapped round the junction. Penicillin powder has been applied to the mediastinum in recent cases. The diaphragm is lightly sutured round the stomach and a few interrupted stitches are used to fix the stoimach to the diaphragm. The lungs are inflated at intervals during the operation. Thev are finallv inflated wvhen the wound is closed, and an under-water drain inser.ed. At the end of the operation the cesophagoscope is passed, the pack removed and anv fluid or blood aspirated.
Post-operative treatmiienzt.-Breathing exercises and frequent changes of positions are prescribed from the first day. Drinks of water or glucose are given in small quantities as soon as the patient wants them. After fortv-eight hours tea, milk and dilute fruit drinks are taken, but always washed down with water. After four davs, the patient is back on the high-calorie fluid diet including jellies, junket, &c.
The drainage tube is removed after fortv-eight hours, and the patient is allowed out of bed on the sixth or seventh day. Aspiration of the chest is carried out as and when required. Mr. Ivor Lewis: In cancer of the ctsophagus pre-obstructive svmptoms are not uncommon. UnfortuLnately, however, they seldom worry the patient enough to take him to the doctor, and are in anv case not likelv to suggest the diagnosis. Several of mv tsophagectomies have had such symptoms; ensiform pain during swallowing, a cough, hiccups, soreness between spine and scapula. Only in the last-named, however, did the symptoms result in the true cause being diagnosed before obstruction had supervened. Dysphagia thus remains the presenting symptom of carcinoma of the oesophagus. It must always be investigated both by X-rays and oesophagoscopy. I agree with Mlr. Allison that all cases of cardiospasm must be rsophagoscoped.
A positive biopsy should be the rule before major thoracotomv. In one mid-cesophagus obstruction I had reason to regret this; on thoracotomy no growth could be felt; the chest was closed. On further reference to the section it was highlv suggestive only, and should really have raised a serious doubt before deciding on a major exploration. As for the technical problems, I have no experience of presternal cesophagogastrostomy and am interested to hear that Mr. Tanner has abandoned it. For growths of the lower end the one-stage transpleural, transphrenic operation, through the bed of the left 8th rib, should displace all others. The present practice of cesophageal resection is based on the idea of throwing the thoracic and abdominal cavities into one so as to mobilize some part of the abdominal alimentary canal, to secure anastomosis with the oesophagus withouLt tension. The stomach is a better organ to use than the small intestine both on account of its remarkable reach-right to the apex of the pleura, and of its indomitable blood supply-never so hazardous as that of a Yudin length of small gut. The stomach should first be made into a bed for the cesophagus to lie on, the bed is firmly.sutured to the chest wall before the anastomosis begins.
As for the anastomosis itself, I believe its security depends entirely on the care the surgeon pays to details. It should be end-to-side, using interrupted fine silk sutures, in two layers. The layer most liable to tension is the anterior esophago-peritoneal. It cannot be too often repeated that in the cesophagus the mucosa is the master-layerjust as in the stomach it is the seromuscular layer.
As for the results, the improvement in operative mortality has been remarkable. In 1940, the operation mortality for all the 191 cases of cesophagectomy collected by Ochsner and De Bakey was 72%. I have just heard their figures from three American surgeons-Garlock, Sweet and Phemister. The mortality for their total of 1-72 operations in the last few years is 29%. Out of 9 cases of this operation in the last five years I have lost 3. We have not yet recovered from the realization of the high malignancy of carcinoma of the cesophagus, but there are two redeeming considerations. First, the survival figures of the above three American surgeons suggest a-n eventual five-year cure rate of about 10 %; secondly, in these latter years of rapid development there is no doubt that surgeons have done resections on a high percentage of cases which were not really operable. This has not only increased the operative mortality but has greatly reduced the proportion of long survivals. But, to say the least, it looks as if the results are going to be appreciably better than in cancer of the stomach.
Mr. Alan Shorter: Diagnosis.-The main accessory aids to diagnosis of carcinoma of the cardia and lower end of the cesophagus are: (i) Radiology; (ii) cesophagoscopy; (iii) gastroscopy.
Space allows me to deal only with radiology which is probably the most useful, but is not free from pitfalls. Special methods enable different diagnostic points to be demonstrated.
(a) Barium swallow in the erect position will show the site, type and degree of obstruction and the presence or absence of dilatation of the aesophagus above. This latter occurs to a great degree with carcinomatous obstruction more often than is generally appreciated, while it is usually a marked feature of cardiac achalasia. There the obstruction is not at the cardia but at the diaphragm or above (Calthrop) .
(b) Trendelenburg tilt of the patient after the barium has entered the stomach will often show distortion or a filling defect of the cardiac stomach on the lesser cr greater curvature especially, or of the abdominal cesophagus.
(c) Retrograde bariun meal, by running barium into the stomach through a gastrostomy tube and then applying the Trendelenburg tilt, will show the cardiac area when the cesophagus is obstructed.
(d) Air bubble.-Stewart and Illick, and also Kirklin, stress the importance of examining the air bubble for deformity or the shadow of a soft tissue mass. This is done in the empty or partially barium-filled stomach.
(e) Air filling.-Wasch and Epstein have developed a technique of air filling of the stomach, with or without barium, for examining the anterior or posterior walls of the cardiac area. Tumours of these parts will sometimes not be shown by filling the stomach with barium and the Trendelenburg tilu.
Treatment. At the present time surgery zeems to hold out --the greatest hope of cure, especially in the early stages. Every case is worth exploring, unless there are clinically obvious widespread metastases or the patient's condition is too poor. Surgical exploration is the only reliable way of deciding the correct forn of 'treatment. Then, and only then, can we decide whether the site and type of tumour and the extent of spread permit of surgical removal, either curative or pallia'tive. Cases rendered inoperable by 'the poor general condition of the patient or by irremovable local spread, we (Dr. Cranst6n Fairchild and myself, Lancet, October 27, 194S, p 522) have been treatinF by a method of Direct Irradiation during the past two ydars. The object is to irradiate'the tumour, directly through the open wound, without other viscera or the body wall1intervening, thus deltvering a more accurate and effective dose of irradiation at high intensity directly to the tumour and field of local spread. We feel that it is more reasonable to irradiate most'what most needs irradiating,' i.e. the tumour and any local spread, and not the overlying skin and intervening vital tissues or viscera. That is where, in our opinion, external irradiation of visceral cancer fails.
So we feel the choice of treatment lies between Surgical Excision and Direct Irradiation. The problem is how best to decide which is the more suitable method for each individual case.
(a) As regards fitness for the operationi, it is often impossible to forecast accurately how a patient will tolerate the anxsthetic, and merely opening the abdomen or thorax or both.
Once this has been done, it may be easier to estimate how much more the patient will stand. We have been forced to irradiate some operable tumours because we felt the patient would not tolerate wide resection, or even to abandon cases suitable for direct irradiation because the patient was faring badly. So we very rarely decide beforehand what form of treatment will be carried out, but prepare for all contingencies as far as possible.
(b) As regards estimating the extentt of spread of the disease, laparotomy is essential, since the spread to lymphatic glands from the lower (esophagus and cardiac area is usually below the diaphragm, mostly to left gastric glands, partly to vasa brevia glands, and partly to pancreatic glands along the splenic vessels. Spread to the postcrior mediastinum can be sought for when the thorax is opened. There is some difference of opinion as to when the laparotomy should be done, but it would seem to be unwise and tinfair to the patient to open his thorax and divide his diaphragm, before we know the extent of spread in the abdomen.
(i) When there is well-marked oesophageal or cardiac obstruLction, gastrostomy or jejnii0ostonzy may he necessary before the patient's condition can be improved sufficicntly to stand the main operation. This can be dene thrOLigh a small upper left paramediain ,r rectus-splitting incision, through which exploration of the tumour and whole abdomen it possible.
(ii) In other cases, the abdomen can be explored through a similar incision a week or ten days before the main operation, as advocated by Garlock, or immediately preceding this latter as advised by Churchill and Sweet. We have usually followed this latter practice, so as to avoid two operations, but using a different incision more suitable for extension into the thorax.
When the best form of treatment can be decided upon beforehand, there are various methods of approach.
(1) For Resectioni (a) Tranisthoracic, transdiaphraginatic approachi without doubt gives a good exposure of, and access to the lower oesophagus and upper stomach. The main principles arc the same for all methods, with minor differences in technique as regards choice of level, resection of ribs, division of ribs, &c. The wound is relatively quick to open and close.
(b)) Abdominal approachl alone is usually considered inadequate for cardiouesophagectomy, due to poor exposure of, and difficult access to, the operation field.
(c) Two-stake operation described by Marshall (1938) . (i) First stage is done from abdomen alone, consisting of mobilization of the stomach with tumour and glands, which are all pushed up into the thorax through the enlarged cesophageal hiatus. (ii) Secondcl stage is done from the thorax two weeks later, when the tumouLr and glands are removed and the anastomosis performed. Anzgnlar abdonino-thoracic incision. In otur early cases, the abdomen wvas explored through a mid-line incision. When irradiation was decided upon, a transverse incisioil wvas made from the upper end of this, through the 6th and 7th left costal cartilages into the 5th space, round to the posterior axillarv line. The thorax was opened and the diaphragm split dowvn to the cesophageal hiatus, the incision skirting round the left edge of the pericardium. This gave good access to the cardiac area, though some difficuLlty was experienced in retracting the angular flap containing the divided left costal margin.
Obliqnte abdom7iino-thoracic inlcisionz. In our later cases this difficulty was over c.)me by exploring the abdomen through an oblique incision across the upper abdomeni, from aboutt the 9th right to the 7th left costal cartilages, in line ivith the -outer part of the 5th left interspace. This incision c was continued throuLgh the left costal margin lower down into the 5th space, the thorax opened and the diaphragnm divided as before. This gave a wide straight opening with much better direct access to the whole stomach and lower csophagus. We have used it for direct irradiation and for surgical excision. BLut the main disadvantage of both these incisions is the time taken to open and close the wound. When irradiation is carried ouLt considerable time is saved compared with that taken for resection. But then the patient is usually in a worse condition to stand a long operation.
(2) For Direct Irradiation Due to the tendency of the growth to spread along the stomach or to lymphatics towards the mid-line or beyond, Cxposure must be made to enable the irradiatioll to be directed in an antero-lposterior plan, otherwise unliform irradiation of the tumour area would be impossible. Therefore the left transthoracic approach is unsuitable for direct irradiation of these tumours.
Post-operative reactionis have been no more severe than would have been expected after the operation alone, even after a maximum tumour dose of over 1,500 r in three minutes. CASE I.-Male, aged 35. Carcinoma of lesser curve, 13 cm. long by 7 cm. anteroposteriorly by 4-5 cm. thick. Alive two years after direct irradiation. CASE II.-Female, aged 57. Carcinoma of abdominal cesophagus 5 cm. long by 2-5 cm. wide. Lived fifteen months after direct irradiation, then died of bronchopneumonia and cirrhosis of the liver. No growth was found in treated area but a few deposits were found at base of right lung.
